The lemon balm extract ALS-L1023 inhibits obesity and nonalcoholic fatty liver disease in female ovariectomized mice.
Increasing evidence indicates that angiogenesis inhibitors regulate obesity. This study aimed to determine whether the lemon balm extract ALS-L1023 inhibits diet-induced obesity and nonalcoholic fatty liver disease (NAFLD) in female ovariectomized (OVX) mice. OVX mice received a low fat diet (LFD), a high fat diet (HFD) or HFD supplemented with ALS-L1023 (ALS-L1023) for 15 weeks. HFD mice exhibited increases in visceral adipose tissue (VAT) angiogenesis, body weight, VAT mass and VAT inflammation compared with LFD mice. In contrast, all of these effects were reduced in ALS-L1023 mice compared with HFD mice. Serum lipids and liver injury markers were improved in ALS-L1023 mice. Hepatic lipid accumulation, inflammatory cells and collagen levels were lower in ALS-L1023 mice than in HFD mice. ALS-L1023 mice exhibited a tendency to normalize hepatic expression of genes involved in lipid metabolism, inflammation and fibrosis to levels in LFD mice. ALS-L1023 also induced Akt phosphorylation and increased Nrf2 mRNA expression in livers of obese mice. Our results indicate that the angiogenesis inhibitor ALS-L1023 can regulate obesity, hepatic steatosis and fibro-inflammation, in part through improvement of VAT function, in obese OVX mice. These findings suggest that angiogenesis inhibitors may contribute to alleviation of NAFLD in post-menopausal women with obesity.